Nail-Glued Roof Truss 2 x 4 Members 4/12 Slope: 2' on Center, 29'-0" to 34'-8" Spans by Percival, Donald H. & Jones, Rudard A.
4/12 NAIL-GLUED ROOF TRUSS 2'  ON CENTER, 29-0 TO 34-8" SPANS
TOP CHORDS 
LONG DIAGON AL  
TOP CHORD SPLICE 
SHORT DIAGON AL  
BOTTOM CHORDS 
HEEL GUSSETS
PEAK GUSSETS
LONG DIAGO N AL
= 3
SHORT D IAGO N AL
KING POST
4 HEEL GUSSETS 2 PEAK GUSSETS 4 BOTTOM CHORD 2 MIDSPAN 4 TOP CHORD
SPLICE GUSSETS GUSSETS SPLICE GUSSETS
STAPLES GLUE
OR NAILS
1 MEASURE SPAN
D e te rm in e  the span (o u t- to -o u t  d im ension of 
exterior  wall  p la te s)  a n d  also the  a m o u n t  of 
ov erh an g  desired.
ORDER MATERIAL
SPAN
29' 30' 31' 32' 33' 34'
o 00 0" CO 0" CO 0 IT CO 00**0 0" CO
TWO TOP CHORDSt
2 x 4 x 14'-0" Two 2 x 4 x 8'-0"
Two 2 x 4 x 10'-0"* Two 2 X 4 x 12'-0"*
BOTTOM CHORDt
Two 2 x 4 x lO'-O"
2 x 4 x 10'-0" 2 X  4 x 12'-0" 2 X  4 x 14'-0" 2 x 4  x 16'-0"
TWO SHORT DIAGONALS 
TWO LONG DIAGONALS Two 2 x 4 x lO'-O"
Two 2 x 4 x 12'-0"
KING POST 2 x 4 x 5'-0"
2 x 
4 x 
b'-O"
GUSSETS V i"  x 4' x 8' Plywood —  structural interior**
GLUE 2 lb. Glue (See Block 10)
FASTENERS 288 6d nails or 384 \ 3U " power-driven fasteners
*  Provides the amount of overhang “ O ”  shown on the cutting schedule. If greater overhang is d esired , order longer top chords.
t  Use “ 1500f”  stress grade. A p p ly  grading provisions to entire length of p iece. M oisture content of lum ber should be betw een 12 and 18 per cent. 
* *  Plywood fabricated  w ith  exterior glue is recommended for use in humid a re a s.
CUT MEMBERS ACCORDING TO THIS SCHEDULE (Cut one pattern truss first.)
SPAN
2 9 ' 3 0 ' 31' 3 2 ' CO CO 3 4 '
0 " 4 " 8 " 0 " 4 " 8 " 0 " 4 " 8 " 0 " 4 " 8 " 0 " 4 " 8 " 0 " 4 " 8 "
TOP CHORDS ,.B„
7‘-0" 8'-0"
Cut Only If Less Overhang Than That Listed in Item “ O” Is Desired.
“ C” Two-10'-0" Jncut Lengths
BOTTOM CHORD „ D„
9'-0" 9' .4" 9'-8" lO'-O" 10'-4" 10'-8" ir-o " ir -4 " i r - 8" 12 '-0" 12'-4" W -8 " }3'-0" W -4 " i s '-s " 14'-0" 14'-4" 14'-8"
SHORT DIAGONAL 2'-H" 2,-10 Vs " 2,-10" 2 '-9 V2" 2'-9 Va " 2'-9 Vs " 2'-10  % " 2 '-ioy8" 2'-9 Va " 2'-9 V2 " 2,-9 1/4" T -9 " T -9  Vs" T -9  Vs" T -9  Vi" T -9  Vs" 2 '-10" 2 '-10 5/8"
LONG DIAGONAL 6'-OVs" b '-l'U " 6'-4 Va " 6'-6  Vs " 6'-8  V2 " 6'-10  V2" 6'-ll Vs " r - 2" 7'-4 Va " 7'-6" 7'-8 Vs " 7'-9Va " V-0Va" 8'-2" 8'-4Vs" 8 '-6Va" 8'-8" s '-io "
KING POST 4'-l Vs " 4'-l V2 " 4'-2 Va " 4'-3 Va " 4'-3 Va " 4'-4 Vs " 4'-5" 4'-5 Vs " A'-6Vi" 4'-7 Vs" 4 '-8  Vs"
n"001 4'-9 Vs" 4/-10" 4'-10 Va " 4'-ll Va " 4,-ll % " 5'-OVs"
DIMENSION “ E” 8'-3V2" 8'-5 Vs " 8'-8" S'-93A " 9'-0" 9'-2 Va " 8'-4V4" 8'-6V4" 8'-8 Vs " W AO Vi" 9'-0 Va " 9'-2 Va " 9'-5 Va " 9'-7 " 9'-9 V s" 9'-n V i" lO'-l Vs " 10'-33/8"
OVERHANG* “ O” 19 V2 " 17V4" 15 Va " 13 V2" 11 V i " 31 % " 40 Vs " 39 Vs " 37 Vs" 35 Vs " 33 V2 " 31 V i" 29 Va " 27 V2 " 25 V2" 23 Vs " 21 Vi " 19 Vs"
*  If top chords are purchased in accordance w ith  O rder Schedule, these d im ensions result. H owever, overhangs greater than 26 inches require ad d itio nal support.
DESIGN AND PERFORMANCE DATA
STRUCTURAL DESIGN DATA
The graphical methods of analysis are unreliable in 
calculating stresses in the nail-glued truss. They do not 
consider the combined stresses due to secondary bend­
ing caused by the extreme rigidity of the nail-glued 
joint. This truss design is based upon full-scale test 
results. Two tests were performed: load and recovery; 
and load-to-destruction.
For the load-and-recovery test, each of three trusses 
were positioned in a hydraulic testing facility with the 
cylinders applying loads at one-foot intervals along the 
top chords.
An initial load of 10 pounds per square foot, repre­
senting the dead load, was applied before beginning de­
flection readings. Live loads were applied in increments 
of 10 pounds per square foot and deflection readings 
were taken along the bottom chords of the trusses. 
After each increment was applied, the entire live load 
was removed and the residual deflections recorded. 
After removal of the design live load of 30 pounds per 
square foot, the residual deflection averaged .003 inches. 
The loads were increased until a live load of 100 pounds 
per square foot was recorded.
For the load-to-destruction test, load was applied to 
the trusses until failure occurred. An average failure 
load, for three trusses, was recorded at 115 psf.
Failure occurred in the 2 x 4  chord members at vari­
ous locations. No glue-line connection failures were 
observed.
4 PLYWOOD GUSSETS
Using these diagrams, cut the gussets required. These cutting diagrams show 
gussets for 3 trusses.
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6 COMPLETE JIG AND PATTERN CHECK PATTERN TRUSS
• Recheck alignment on all members. Be sure all members touch at the 
joints. Place additional jig blocks as needed.
• Check placement of gussets on truss. Make sure their edges do not extend 
beyond the top and bottom chords in such a way as to interfere with roof 
sheathing or ceiling material.
ASSEMBLE TRUSSES
• Use members of first truss as a pattern to cut members of all trusses to be 
built.
• Assemble trusses, using the jig.
• Apply glue at gusset locations.
• Nail or staple gussets as shown in block 7. Remove wedges and turn the 
truss over onto a flat surface. Care in handling is important.
• Glue and nail on back side.
5 CONSTRUCT JIG
A fabrication jig can be constructed of plywood tables, fastened together, and 
positioned at locations to support joint locations. Lay out a chalk line equal 
to the span and locate center line through it.
Attach 2 x 4  jig blocks for aligning chord members. Cut wedges for securing 
members in jig blocks.
2 x 4  JIG  BLOCKS 
HEEL JOINT
8  FASTEN GUSSETS
Use 6d nails 4" o.c., or 13/i"  power driven fasteners 3" o.c., for-attaching the 
gussets to the framing members.
Attach 2 x 4  jig blocks for aligning chord members. Cut wedges for securing 
members in jig blocks.
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9 ERECT TRUSS
To erect the truss, place it in an inverted position with the ends resting on 
the wall plates. Swing the truss into position and attach.
Since toenailing has little resistance to uplift forces caused by strong winds, it is 
recommended that a metal connector be used to attach the trusses to the wall 
framing. If the sheathing extends over the top plate, a connector of the type shown 
at the left is adequate. If the sheathing does not provide a tie between the top plate 
and the wall framing, the type of connector shown at the right, which extends to the 
face of the stud, is suggested.
METAL CONNECTOR
10 MATERIALS AND NAIL-GLUING
The quality of material and workmanship is important to the ultimate 
strength of the truss. Good judgment in the selection of materials 
must be used and the simple rules for nail-gluing and truss handling, 
as set forth in Small Homes Council Instruction Sheet #1, Nail- 
Gluing of Roof Trusses and Frames and Other Structural Com­
ponents, must be followed.
Lumber for the trusses should be “ 1500f” stress-rated (rated by 
visual inspection or machine). In all cases, the moisture content of 
the lumber should be between 12 to 18 per cent.
Use unsanded plywood, structural interior type, V*" thick, but for 
humid areas use plywood with an exterior glue line. The plywood 
must meet Commercial Standard CS45-60 as certified by an approved 
testing laboratory.
Glue: The Test Trusses were fabricated with Phenol-resorcinol ad­
hesives (Federal Specification Mil-A-397B). This is recommended for
trusses to be used in structures where high humidity is expected. 
Casein glue (Federal Specification MMM-A-125, Type II) is suit­
able for nail-gluing when high humidity is not expected. Mix the glue 
according to the manufacturers instructions. After assembly, stack 
the units and do not handle them during the curing period. Do not 
stack the units outside, unprotected from the rain.
Use 6d nails 4" o.c., or 13A" power driven fasteners 3" o.c., for attach­
ing the gussets to the framing members. Nail in two rows and space 
3A" from the edges.
Fabricate and cure the trusses above 50° F. When the temperature 
is between 50° F and 70° F, a 16-hour curing period is necessary; 
when the temperature is 70° F or above, an 8-hour curing period is 
needed. A minimum curing temperature of 70° F is required for 
waterproof adhesives.
DESIGN DATA 100
Span: 29'-0" to 34'-8" 90
Slope: 4/12
OO
80
O 70
Dead Load 10 psf OD
Live Load 30 psf V</> 60
Total 40 psf
Oa
<A“O
50
c3Oa 40
ACTUAL TEST DATA 0
30
(average of 3 trusses) O
Deflection at 30 psf. live load 0.42" IAJ> 20
Average residual set after release of 10
30 psf. 0.010"
Average residual set after release of 0
100 psf. 0.18"
TOTAL LOAD at Failure 115 psf
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ROOF TRUSS 
4/12 SLOPE
IL™ !■ U E D 
2  x  4  M E M B E R S
2' on Center, 29#-0" to 34#-8" Spans
In stru ctio n  s h e e t ’’#14
» • • • • • • • • • «
S M A L L  H O M E S  C O U N C I L -  B U I L D I N G R E S E A R C H  C O U N C I L  
U N I V E R S I T Y  O F  I L L I N O I S ,  U R B A N  A ,  I L L I N O I S
DONALD H. PERCIVAL RUDARD A. JO N ES, AIA
Wood Technologist Registered Architect
University of Illinois Small Homes Council—Building Research Council
The original data and plans result from a research study conducted by the Small Homes Council-Building Re­
search Council of the University of Illinois at Urbana, Illinois.
Copyright, 1966, by the UNIVERSITY O F ILLINOIS. All rights reserved. No part of this material may be repro­
duced in any form without permission in writing from the publishers.
Endorsement by the UNIVERSITY O F ILLINOIS SMALL HOMES CO U N CIL-BU ILD IN G RESEARCH CO UN CIL of any 
manufactured product shall not be claimed on the basis of these plans or related information thereon.
Responsibility for roof trusses built from these plans shall rest with the user of these plans and in nowise on the 
University of Illinois. When variations from the original plans are incorporated by the user, the roof trusses so 
built shall not be represented as having been built from a design developed by the University of Illinois.
PRICE: 50 CENTS
